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The t e s t s  were conducted in  Laylgley tank no. 2 and on an outdoor 
catapult  to deternFne the best way to land the Navy XP4M-1 airplane 
i n  c a b  aad rough water, to determine  its'proBa1L.e  ditching  per- 
f o m - m ,  &ad to   detemne  pEct icabSe  modif icat ions which could be 
incorporated i n  the design of the airplane that nould improve its 
ditching characteristics. 'Pheqe tet i ta were requested by tLe Sureau 
of Aeronautics, Navy Departslent, i ; t  ,their letter of- Wovemler 22, 1944, 
Aer-E-23-EAL. 

Test Methods and. Equipment 

The apparatus and tee% procedure were slmibr t o  that described 
i n  reference 1. 

Description -of Model 

A --Bcale dyaamio model of the  XP4M-1, 8hown in  figure8 1 t o  3, 1 
18 

wtis used i n  the tests. The " p e  of coistruction used ia building 
the sodel W&EI simflar t o  that described i n  reference 2. The model 
had a w i n g  spn of 6.3 f e e t  and an over-all length of 4.6 f e e t .  

A slat was aiided to t he  leading edge of the wing to incrsaee 
the stall angle to approximtely that of the full-ecale airj?kne. 
Scale strength f lape were obtained with friction  hinges a B  8hOWn in 
figure 11. Failure of the f laps  was siiuulated ly the f lap8 rotat ing 
oa their f r i c t i o n  hiages which were adjusted t o  obtain the required 
scale moment. 

Teat CondftFons 

( A l l  mlues given refer t o  the full-scale airplane) 

t o  53,000 poi ids  (bosh bay ma f u e l  tank8 enzpty) &,OW p o d s  
(mrmal e o a e  wei&t) 

Gross weight.- The mdel  wan t e s t e d  at weights correeponding 

Titocation of center of gmvity.- The center of gravity waa . 
l o c a t x  at 22.4 pot"nprh%T the mean aerodynamic chord and 0.5 fnches 
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Smmaries of the r e su l t s  of the t e a t s  are presented in  
tables I an6 I'l. 

T h  sp3ois used in defining  the  ditching bewvior of the 
model are a0 follows: 

%. s l igh t  di-m - a dive in whic5 tkta no88 of the  model sub- 
merged as far as the  cmopy md the angle between the 
water 8um"ace and the  thrust  line was iess tplEtll 15' 

h smooth ma - a run i n  which there was no apmrent  oecillatlcm 
aSouC, any axis d m b g  vhi& the modei s e t t l ed   i n to  the 
water a8 the  ;"orwad l.wlocZty decreatsed 

P h o t o p p h s  showing tke c h c a c t e r i s t i c  Behavior of the model 
are ehom tn figores 5 an& 6.  

Tfgures 7 d 8 give typfcal time h i s to r i e s  of longftudinal 
decoleratfom. Figwe 7 shows decelerations o'btaimd at  tb.8 70 atti- 
tude with tli3 probs3le- condftfon Of amage simulated (with and with- 
out a hydroflap) e men the hydroflap ~ m s  n o t  used, the mdel  either 
poqoised o r  m e  e2i&t dims. Pigure T(a) tibows the  difference 
i n  decsbx-ations betweea them two types OP mr. Figure 7(b) ehows 
how the h y & r o f l q  decreasd  the dece le ra t iox .  Figure 8 &owe 
deceleratiom 03tafned at the lo attitud.e wit3 -failwe of the bomb- 
bay doore aimu3-ated. The worst ditchlng behavior was o'btaineil at  
thls coa3itfon. 
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4 - NACA FM No. L7C03 . .  

Effect of a' Wing-Tcitr Landing 

Effect of S i u i a t e d  Damage 

Effect  of  Seawagr 

The wxve hei&t o3tained f o r  a given .scale wiM velocity a t  
the  outdoor catapult  W ~ Q  ma,iLer than tkte c o r r e q m d i a g  wave height 
in  the  ope^ aea for the u a w  wid velocity.  Comequently, i n  the 
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COXCLUSIONS ' 

T2ie following canclueions were rea,ched f r o m t h e  results of 
the t e s t s :  

1. The airplane ehoux be Citched at an attitude ,of 7' with 
the f Zaps fuily deflected. a d  the w i n g s  ~la t e ,mXy l8ve.l. ., The 
ditching ahould be =de at a8 light 8. 'we ight  as poesible. 

2. In  rough water the airplane should 'be ditched garallel t o  
the wava crests ,  u;llf368 very strong wlnb exiets, i i i  d I c h  case 
the l a d i n g  shoul& be =de i n t o  the win&. 

3. Po-oising runs or sltght, dives WLU pro'salb occur in 
calm or r o u e  water unless the tail of the  airplane 1s tripped 
by a wa-re crest. If this happem a vioisrb dive will occur. * 
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4. A hydroflap inetallation  on this airplane will reduce 
deceleratiom and prevent  diving except when the airplane is 
ditched peqexdicular t o  witves . 

Mechanical Engineer 
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(c) Three-quarter view. 

Figure 1.- Concluded. 

" ' I  



. ..... .. . . .  

i 

I 

z 
C 

r 
2 
-3 

Figure 2." Ditching mads1 with the bomb-bay doors removed. 
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.(a). Without hydroflap. 

Figure 3.- Ditching model with protable condition of damage simulated. 



(b) Navigator's escape hatch braced open to  form h hydroflap. 
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(a) Porpoising run obtained without hydroflap, speed 88.4 hots. 
Figure 5.- .Photographs A at 0.531 second time interval of XP4M-1 model ditching. Attitude of 
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thrust line, 7"; flaps deflected 40°; gross weight 55pOO pounds, probable condition of 
damage simulated. (All values are fuU scale.) 
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Figure 6.- Photyraphs at 0.631 second time interval of XP4M-1 model ditching. Attitude of 
thrust line, 1 ; flaps deflated 200; gross weight 55,000 pounds, bomb-bay doors removed; 
speed 116.0 knots. (Al l  values a re  full scale.) 
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